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(57) ABSTRACT

A touch screen panel may include a first sensing electrode
that has a recess. The touch screen panel may further include
a second sensing electrode that immediately neighbors the
first sensing electrode. The touch screen panel may further
include a dummy member that 1s disposed 1n the recess and
1s electrically insulated from the first sensing electrode. The
touch screen panel may further include a static electricity
induction member that 1s electrically connected to the sec-
ond sensing electrode. A portion of the static electricity
induction member may overlap the dummy member and
may be electrically insulated from the dummy member.

20 Claims, 4 Drawing Sheets
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1
TOUCH SCREEN PANEL

RELATED APPLICATION(S)

This application claims prionity to and the benefit of
Korean Patent Application No. 10-2014-0007811, filed on
Jan. 22, 2014, 1n the Korean Intellectual Property Oflice, the
entire contents of which are incorporated herein by reference
in their entirety.

BACKGROUND

1. Field
An aspect of the present invention relates to a touch

screen panel.

2. Description of the Related Art

A touch screen panel 1s an input device that may allow a
user to input an instruction by selecting an instruction
content displayed on a screen of a display device with a hand
or object.

Touch screen panels may include resistive overlay touch
screen panels, photosensitive touch screen panels, capacitive
touch screen panels, and so on. A capacitive touch screen
panel may sense a contact by sensing a change in capaci-
tance formed between a conductive sensing electrode and an
adjacent sensing electrode or ground electrode when a hand
or object comes 1n contact with the touch screen panel. In
order to accurately decide the contact position on the contact
surface, a capacitive touch screen panel may be configured
to include first-type sensing electrodes connected along a
first direction by first-type connection patterns and to
include second-type sensing electrodes connected along a
second direction by second-second connection patterns.

The touch screen panel may include static electricity
induction patterns for inducing static electricity so as to
prevent damage caused by static electricity. For example, an
end portion of a static electricity induction pattern may be
clectrically coupled to a first-type sensing electrode, and
another end portion of the static electricity induction pattern
may extend toward a second-type sensing electrode. The
static electricity induction pattern and the second-type sens-
ing electrode should be electrically insulated from each
other.

SUMMARY

An embodiment of the present invention may be related to
a touch screen panel. The touch screen panel may 1nclude a
first sensing electrode that has a recess. The touch screen
panel may further include a second sensing electrode that
immediately neighbors the first sensing electrode. The touch
screen panel may further include a dummy member that 1s
disposed 1n the recess and 1s electrically msulated from the
first sensing electrode. The touch screen panel may further
include a static electricity induction member that 1s electri-
cally connected to the second sensing electrode. A portion of
the static electricity induction member may overlap the
dummy member in a direction perpendicular to a touch
surface of the touch screen panel and may be electrically
insulated from the dummy member.

The dummy member may be formed of a same material
in a same layer as the first sensing clectrode and/or the
second sensing electrode.

The static electricity induction member may extend from
the second sensing electrode to the dummy member 1n an
extending direction. A width of the dummy member 1n a
width direction different from (e.g., perpendicular to) the
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extending direction may be greater than a width of the static
clectricity induction member 1n the width direction.

The touch screen panel may include an insulating layer
disposed between the portion of the static electricity induc-
tion member and the dummy member in the direction
perpendicular to a touch surface of the screen panel. A width
of the insulating layer 1n the width direction may be greater
than the width of the static electricity induction member in
the width direction, for providing suflicient imsulation. The
width of the insulating layer in the width direction may be
less than the width of the dummy member 1n the width
direction, for conserving insulating material.

A first portion of the insulating layer may be disposed
between the second sensing electrode and the dummy mem-
ber 1n a direction parallel to the touch surface of the touch
screen panel.

A second of the insulating layer may be disposed between
the second sensing electrode and the static electricity induc-
tion member 1 the direction perpendicular to the touch
surface of the touch screen panel.

The touch screen panel may include a protection layer
overlapping one or more of the first sensing electrode, the
second sensing electrode, the dummy member, the static
clectricity induction member, and the msulating layer in the
direction perpendicular to the touch surface of the touch
screen panel. The dummy member may be disposed between
the first portion of the insulating layer and a portion of the
protection layer 1n the direction parallel to the touch surtace
ol the touch screen panel.

A third portion of the mnsulating layer may be disposed
between the dummy member and the protection layer.

The portion of protection layer may be disposed between
the dummy member and the first sensing electrode.

An edge of the dummy pattern may be flush with at least
one of a first edge of the first sensing electrode and a second
edge of the first sensing electrode. The edge of the dummy
pattern may be positioned between the first edge of the first
sensing electrode and the second edge of the first sensing
clectrode.

The touch screen panel may include a first connection
member. The touch screen panel may further include a third
sensing electrode that overlaps the first connection member
in the direction perpendicular to a touch surface of the touch
screen panel and 1s electrically connected to the first sensing
clectrode through the first connection member.

The touch screen panel may include an insulating layer
that overlaps the first sensing electrode and has a contact
hole structure (which may include one or more contact
holes). The first connection member may be electrically
connected to the first sensing electrode through the contact
hole structure.

The static electricity induction member may be formed of
a same material 1n a same layer as the {first connection
member.

The touch screen panel may include a second connection
member. The touch screen panel may further include a
fourth sensing electrode that 1s electrically connected to the
second sensing electrode through the second connection
member. The first sensing electrode, the second sensing
clectrode, and the second connection member may be
formed of a transparent electrode material. The first con-
nection member and the static electricity induction member
may be formed of an opaque metal material.

The second connection member may be disposed between
the first sensing electrode and the third sensing electrode.

The first sensing electrode and the second sensing elec-
trode may be disposed 1n a same layer. A portion of the
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second sensing electrode may be disposed between the first
sensing electrode and the third sensing electrode. A portion
of the first sensing electrode may be disposed between the
second sensing electrode and the fourth sensing electrode.

The touch screen panel may include a second dummy
member that 1s disposed in a recess of the third sensing
clectrode and 1s electrically 1insulated from the third sensing
clectrode. The touch screen panel may further include a
second static electricity induction member electrically con-
nected to the second sensing electrode. A portion of the
second static electricity induction member may overlap the
second dummy member in the direction perpendicular to the
touch surface of the touch screen panel and may be electri-
cally insulated from the second dummy member.

The touch screen panel may include a first conductive line
that 1s disposed 1n a sensing-electrode-iree area (or touch
non-active area) that has no sensing electrodes, 1s disposed
between a first edge of the touch screen panel and the first
sensing electrode 1n a plan view of the touch screen panel,
and 1s electrically connected to the first sensing electrode.
The touch screen panel may further include a second con-
ductive line that 1s disposed in the sensing-electrode-iree
area, disposed between a second edge of the touch screen
panel and the second sensing electrode 1n the plan view of
the touch screen panel, and 1s electrically connected to the
second sensing electrode. The first edge of the touch screen
panel may be substantially perpendicular to the second edge
of the touch screen panel. The conductive lines may elec-
trically connect the sensing electrodes to one or more
driving/controlling circuaits.

The touch screen panel may include a substrate that
overlaps (and supports) each of the first sensing electrode
and the second sensing electrode. The substrate may be
formed of one or more of polyethylene terephthalate (PET),
polycarbonate (PC), acryl, polymethyl methacrylate

(PMMA), triacetyl cellulose (TAC), polyether sulione
(PES), and polyimide (PI).

An embodiment of the present invention may be related to
a touch screen panel that may include the following ele-
ments: a substrate; a plurality of first-type sensing electrodes
(or first sensing electrodes, for conciseness) formed to be
connected along a first direction on the substrate; a plurality
ol second-type sensing electrodes (or second sensing elec-
trodes, for conciseness) with portions being disposed
between the first sensing electrodes, the second sensing
clectrodes being formed to be connected along a second
direction intersecting the first direction; a plurality of first
connection members/patterns formed to connect the {first
sensing electrodes along the first direction, and a plurality of
second connection members/patterns formed to connect the
second sensing electrodes along the second direction; a
plurality of static electricity induction members/patterns
cach having a first end portion electrically connected to at
least one of the first and second sensing electrodes, a
“connected” sensing electrode, and having a second end
portion extending in the direction toward an adjacent sens-
ing electrode, a “receiving” sensing electrode, from the
connected sensing electrode (to which the static electricity
induction pattern 1s electrically connected); a plurality of
dummy members/patterns formed 1n the shape of an 1sland
in at least one partial area or recess of the receiving sensing
clectrode, the plurality of dummy patterns being electrically
insulated from the receiving sensing electrode, the plurality
of dummy patterns overlapping the second end portion of
the static electricity induction pattern; and an insulating
layer positioned between the static electricity induction
patterns and the dummy patterns.

10

15

20

25

30

35

40

45

50

55

60

65

4

The dummy patterns may be formed of the same material
in the same layer as the first and second sensing electrodes.
The width of a dummy pattern 1n a width direction inter-
secting the length direction of a static electricity induction
pattern may be greater than the width of the static electricity
induction pattern 1n the width direction. The dummy patterns
may be flush with an edge of the receiving sensing electrode.

The first connection patterns may be separated from the
first sensing electrodes, may connect each line (e.g., row) of
the first sensing electrodes along the first direction, and may
be electrically connected to the first sensing electrodes in
layer above or below the first sensing electrodes. The first
connection patterns may be electrically connected to the first
sensing electrodes through a contact hole formed in the
insulating layer.

The static electricity induction patterns may be formed of
the same material 1n the same layer as the first connection
patterns. The first and second sensing electrodes and the
second connection patterns may be formed of a transparent
clectrode material, and the first connection patterns and the
static electricity induction patterns may be formed of an
opaque metal material. The first and second sensing elec-
trodes may be disposed 1n the same layer.

The touch screen panel may further include outer lines (or
conductive lines) formed to connect lines (e.g., rows and
columns) of the first and second sensing electrodes to an
external driving circuit along the respective first and second
directions. The substrate may be a thin film substrate formed
of one or more of polyethylene terephthalate (PET), poly-
carbonate (PC), acryl, polymethyl methacrylate (PMMA),
triacetyl cellulose (TAC), polyether sulfone (PES) and poly-
imide (PI).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plan view schematically illustrating a touch
screen panel according to an embodiment of the present
invention.

FIG. 2A 1s a view schematically illustrating a portion of
the touch screen panel 1llustrated 1n FIG. 1. FIGS. 2B and 2C

illustrate portions of FIG. 2A.

FIGS. 3A and 3B are cross-sectional views taken along
lines I-I' and II-IT' indicated 1n FIG. 2B and FIG. 2C.

DETAILED DESCRIPTION

In the following detailed description, example embodi-
ments of the present invention are described with reference
to the accompanying drawings. As those skilled in the art
would realize, the described embodiments may be modified
in various different ways, all without departing from the
spirit or scope of the present mvention. Accordingly, the
drawings and description are to be regarded as 1llustrative 1n
nature and not restrictive.

Although the terms “first”, “second”, etc. may be used
herein to describe various elements, these elements, should
not be limited by these terms. These terms may be used to
distinguish one element from another element. Thus, a first
clement discussed below may be termed a second element
without departing from the teachings of the present inven-
tion. The description of an element as a “first” element may
not require or 1mply the presence of a second element or
other elements. The terms “first”, “second”, etc. may also be
used herein to differentiate different categories or sets of
elements. For conciseness, the terms “first”, “second”, etc.
may represent “first-category (or first-set)”, “second-cat-

egory (or second-set)”, etc., respectively.
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In this application, when a first element 1s referred to as
being “on” a second element, the first element can be
directly on the second element or can be indirectly on the
second element with one or more intervening elements
interposed therebetween. When a first element 1s referred to 5
as being “connected to” a second element, the first element
can be directly connected to the second element or can be
indirectly connected to the second element with one or more
intervening elements interposed therebetween.

In this application, like reference numerals may refer to 10
like elements. The term “connect” may mean “electrically
connect”. The term “insulate” may mean “electrically 1nsu-
late™.

FIG. 1 1s a plan view schematically 1llustrating a touch
screen panel according to an embodiment of the present 15
invention.

Referring to FIG. 1, the touch screen panel includes a
substrate 10, sensing electrodes 11 formed in a touch active
area AA on the substrate 10, and outer lines 21 formed 1n a
touch non-active area NA at the periphery of the touch active 20
area AA to connect the sensing electrodes 11 to an external
driving circuit (not shown) through a pad portion 20.

The substrate 10 1s made of a material having substantial
flexibility, substantial transparency, substantial thermal
resistance, and substantial chemical resistance. For example, 25
the substrate 10 may be a thin film substrate formed of one
or more of polyethylene terephthalate (PET), polycarbonate
(PC), acryl, polymethyl methacrylate (PMMA), triacetyl
cellulose (TAC), polyether sulfone (PES), and polyimide
(PI). 30

The touch active area AA may overlap an 1image display
area ol a display panel (not shown) disposed below the touch
screen panel and may be visible to a viewer. The touch
non-active area (NA) may overlap a non-display area of the
display panel and may be covered by a frame configured for 35
covering the non-display area or may be covered a light
shielding layer configured for shielding light.

The sensing electrodes 11 are distributed and arranged in
the touch active area AA on the substrate 10. The sensing
clectrodes 11 may include a plurality of first-type sensing 40
clectrodes 11a (or first sensing electrodes 11a, for concise-
ness) electrically connected along a first direction D1. The
sensing electrodes 11 may further include a plurality of
second-type sensing electrodes 115 (or second sensing elec-
trodes 115, for conciseness) distributed and arranged 45
between the first sensing electrodes 11a. The second sensing
clectrodes 115 may not overlap the first sensing electrodes
11a 1n a direction perpendicular to a touch surface of the
touch screen panel. The second sensing electrodes 116 may
be electrically connected along a second direction D2 dif- 50
ferent from (e.g., perpendicular to) the first direction D1.

First sensing electrodes 11a and second sensing electrodes
115 may be alternately arranged along a third direction
different from each of the first direction D1 and the second
direction D2. First sensing electrodes 11a may be connected 55
along a row direction (horizontal direction), and rows of first
sensing electrodes 1la may be respectively electrically
connected to outer lines 21 of a first set of the outer lines 21
(1llustrated at the left portion and the right portion of the
non-active area NA). Second sensing electrodes 115 may be 60
connected along a column direction (vertical direction), and
columns of second sensing electrodes 115 may be respec-
tively electrically connected to outer lines 21 of a second set
of the outer lines 21 (illustrated at a lower portion of the
non-active area NA). 65

The first sensing electrodes 11a and the second sensing
clectrodes 115 may be formed of a transparent electrode

6

maternial, such as mndium tin oxide (ITO), so that light from
the display panel (not shown) disposed below the touch
screen panel can be transmitted therethrough.

First-type connection patterns (or first connection pat-
terns, for conciseness) are arranged along the first direction
D1 1n the touch active area AA to connect the first sensing
clectrodes 11a 1n the first direction D1. Second-type con-
nection patterns (or second connection patterns, for concise-
ness) are arranged along the second direction D2 n the touch
active area AA to connect the second sensing electrodes 115
in the second direction D2.

The outer lines 21 are used to connect the lines of the first
sensing electrodes 11a and the second sensing electrodes
1156 along the respective first and second directions D1 and
D2 to the external driving circuit (not shown). For example,
a first set and a second set of the outer lines 21 are
respectively electrically connected to the row lines of the
first sensing electrodes 11a and the column lines of the
second sensing electrodes 115, to connect the first and
second sensing eclectrodes 11a and 115 to the external
driving circuit, such as a position detecting circuit, through
the pad portion 20.

The outer lines 21 are disposed in the touch non-active
area NA at an outer portion of the touch screen panel while
avoilding the touch active area AA, in which an 1mage 1s
displayed. The outer lines 21 may be formed of a transparent
clectrode material used to form the sensing electrodes 11, for
optimizing manufacturing efliciency. The outer line may be
formed of a low-resistance metallic material, such as one or
more of molybdenum (Mo), silver (Ag), titanium (T1),
copper (Cu), aluminum (Al), and a Mo—Al—Mo combi-
nation, for mimmizing heat generation and/or optimizing
signal transmission.

The touch screen panel may be a capacitive touch screen
panel. I a contact object, such as a user’s finger or stylus
pen, contacts the touch screen panel, detection of a change
in capacitance at a contact position may be transierred from
the sensing electrode 11 associated with the contact position
to the driving circuit via the corresponding outer line 21 and
the pad portion 20. The change in capacitance may be
converted into an electrical signal by X and Y 1nput pro-
cessing circuits (not shown), such that the contact position
may be determined.

FIG. 2 1s a view schematically illustrating a portion of the
touch screen panel illustrated in FIG. 1. FIGS. 2B and 2C

illustrate portions of FIG. 2A. FIGS. 3A and 3B are cross-
sectional views taken along lines I-I' and II-IP indicated 1n
FIG. 2B and FIG. 2C.

A structure that includes two adjacent first sensing elec-
trodes 11a and two adjacent second sensing electrodes 115
are 1llustrated 1n FIG. 2A. The touch screen panel 1llustrated
in FIG. 1 may have a structure in which the structure
illustrated i FIG. 2A 1s repeated on the substrate 10.

Referring to portion A of FIG. 2A illustrated 1n FIG. 2B
and FIG. 3A, the touch screen panel may include a substrate
10; a plurality of first sensing electrodes 11a electrically
connected along a first direction D1 1n a touch active area
AA on a substrate 10; a plurality of second sensing elec-
trodes 115 electrically connected along a second direction
D2 i1n the touch active area AA on the substrate 10: a
plurality of first-type connection patterns/members 13a (or
first connection patterns 13a, for conciseness) formed to
clectrically connect the first sensing electrodes 11a along the
first direction D1; a plurality of second-type connection
patterns/members 135 (or second connection patterns 135)
formed to electrically connect the second sensing electrodes
116 along the second direction D2; and a first insulating
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layer IN1 interposed between the first connection patterns
13a and the second connection patterns 135 to provide
clectrical 1nsulation.

In some embodiments, the first insulating layer IN1 may
be disposed between the first connection patterns 13a¢ and
the second connection patterns 135 without overlapping the
sensing electrodes 11 1n a direction perpendicular to a touch
surface of the touch screen panel. In some embodiments, the
first insulating layer IN1 may overlap the sensing electrodes
11 in the direction perpendicular to the touch surface of the
touch screen panel. The touch screen panel may include a
protection layer 30 that 1s formed at an upper portion of the
touch screen panel to protect the patterns/members formed
on the substrate 10. The protection layer 30 1s formed a same
matenal as the first insulating layer IN1.

Elements in the touch active area AA may be transparent
so that an 1mmage displayed by the display panel can be
visible. The sensing electrodes 11a and 1156 may be formed
of a transparent electrode material, such as ITO. The first
connection patterns 13a and/or the second connection pat-
terns 135 may be formed of the same transparent electrode
material as the sensing electrodes 11a and 115 and/or may be
formed of an opaque low-resistance metal material. In an
embodiment, the connection patterns 13a and/or 136 may be
formed of an opaque material, and the width, thickness,
and/or length of the first connection patterns 13a and/or the
second connection patterns 135 may be configured so that
the connection patterns 13a and/or 135 may be 1nconspicu-
ous and/or substantially invisible to a viewer.

In an embodiment, the first connection patterns 13a may
be formed of an opaque low-resistance metal material, and
the second connection patterns 135 may be formed, together
with the sensing electrodes 11a and 115, of a transparent
clectrode material. In this case, first sensing electrodes 11a
in each line (e.g., row) may be separated from each other and
may be connected along the first direction D1 by the first
connection patterns 13a. A second connection pattern 135
may directly contact the substrate 10 and may be disposed
between two immediately neighboring first sensing elec-
trodes 11a.

In some embodiments, the first insulating layer N1 may
include insulating members locally formed at intersections
of the connection patterns 13a and 135, and the {irst sensing
clectrodes 11a and the first connection patterns 13a may be
connected through direct contact. In this case, the contact
resistance between the first sensing electrodes 11a and the
first connection patterns 13a may be determined according
to the size ol a contact area between the {first sensing
clectrodes 11a and the first connection patterns 13a.

In some embodiments, each of two end portions of a first
connection pattern 13 may be electrically connected to one
of two 1mmediately adjacent first sensing electrodes 1la
through a contact hole structure (not shown) formed 1n the
first insulating layer IN1. The contact hole structure may
include one or more contact holes, and the contact hole
structure may include two or more contact holes to decrease
the contact resistance. The number of contact holes may be
controlled 1n consideration of contact resistance, visibility,
etc.

The second connection patterns 135 may be formed of a
transparent electrode material, and the second sensing elec-
trodes 115 and the second connection patterns 135 may be
integrally patterned for each line (e.g., column) of second
sensing electrodes 116 along the second direction D2 from
a patterning process of the transparent electrode material,
such that the efliciency of the manufacturing process may be
optimized.

5

10

15

20

25

30

35

40

45

50

55

60

65

8

Referring to FIG. 2B, FIG. 2C, FIG. 3A, and FIG. 3B, 1n
some embodiments, the first connection patterns 13a may be
formed of an opaque low-resistance metal material, and the
first connection patterns 13, and static electricity induction
patterns 15, and the outer lines 21 may be simultancously
formed 1n a same process, such that the efliciency of the
manufacturing process may be optimized. That 1s, the first
connection patterns 13a may be formed of the same material
in the same layer as the static electricity induction patterns
15 and the outer lines 21.

In some embodiments, the first connection patterns 13a
may be formed of an opaque low-resistance metal material,
and the width of the first connection patterns 13a may be
configured such that the first connection patterns 13a may be
inconspicuous or substantially invisible to a viewer. Thus,
the width of the first connection patterns 13a may be
substantially narrower than that of the second connection
patterns 1356 formed of the transparent electrode matenal. In
some embodiments, the first connection patterns 13a may
extend 1n a substantially oblique or diagonal direction that 1s
inclined with respect to each of the first direction D1 and the
second direction D2, so that the first connection patterns 134
may be mconspicuous or substantially invisible to a viewer.

Referring to portion B of FIG. 2A 1illustrated 1n FIG. 2C
and FIG. 3B, the touch screen panel includes a plurality of
static electricity induction patterns/members 15 each having,
a first end portion electrically connected to at least one of the
first and second sensing electrodes 11a and 115 and having
a second end portion extending 1n the direction toward an
adjacent sensing eclectrode from the sensing electrode to
which the static electricity induction pattern 15 1s connected,
the second end portion being disposed between two portions
of the adjacent sensing electrode; a plurality of dummy
patterns/members 17 formed in the shape of an 1sland 1n at
least one partial area of the first and second sensing elec-
trodes 11a and 115, the plurality of dummy patterns 17
clectrically insulated from the sensing electrodes, each
dummy pattern 17 overlapping with a second end portions of
a static electricity induction pattern 15; and a second 1nsu-
lating layer IN2 positioned between the static electricity
induction patterns 15 and the dummy patterns 17. A first
dummy pattern 17 may be disposed between two portions of
a first sensing electrode 11a and disposed between the first
sensing electrode 11a and a second sensing electrode 115
that immediately neighbors the first sensing electrode 11a;
the first dummy pattern 17 may be surrounded by the second
sensing electrode 115 and three portions of the first sensing
clectrode 11a. A second dummy pattern 17 may be disposed
between two portions of a second sensing electrode 115 and
disposed between the second sensing electrode 115 and a
first sensing electrode 11a that immediately neighbors the
second sensing electrode 115; the second dummy pattern 17
may be surrounded by the first sensing electrode 11a and
three portions of the second sensing electrode 115.

In the related art, when electrical energy of static elec-
tricity flows into a static electricity induction pattern over-
lapping a sensing electrode and insulated from the sensing
clectrode by an insulating layer, the mnsulating layer may be
broken; therefore, a short circuit may occur between the
static electricity induction pattern and the sensing electrode.
In contrast, embodiments of the present mvention may
prevent such short circuit between a static electricity imduc-
tion pattern and a sensing electrode. Referring to portion B
of FIG. 2A 1illustrated in FIG. 2C and FIG. 3B, a static
clectricity induction pattern 15 overlaps a dummy pattern
17, which 1s electrically insulated from sensing electrodes,
without overlapping the receiving sensing electrode that
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receives the dummy pattern 17 and 1s insulated from the
dummy pattern 17 by the insulating layer IN1. Therefore,
even 1f the insulating IN2 1s broken, the static electricity
induction pattern 15 may still be msulated from the receiv-
ing sensing electrode by the msulating IN1.

A static electricity induction pattern 15 may be electri-
cally connected to a first sensing electrode 11a or a second
sensing e¢lectrode 115 and may extend i1n the direction
toward a sensing electrode adjacent to the sensing electrode
to which the static electricity induction pattern 15 1s elec-
trically connected. For example, a first static electricity
induction pattern 15 may have a first end portion electrically
connected to a connected first sensing electrode 11a and may
have a second end portion extending in the direction toward
a neighboring second sensing electrode 115 that immedi-
ately neighbors the connected first sensing electrode 11a,
and the first static electricity induction pattern 15 may be
insulated from the neighboring second sensing electrode 1156
by both the second insulating layer IN2 and the first 1nsu-
lating layer IN1. A second static electricity induction pattern
15 may have a first end portion electrically connected to a
connected second sensing electrode 115 and may have a
second end portion extending in the direction toward a
neighboring {first sensing electrode 11a that immediately
neighbors the connected second sensing electrode 115, and
the second static electricity induction pattern 15 may be
insulated from the neighboring first sensing electrodes 11a
by both the second insulating layer IN2 and the first 1nsu-
lating layer IN1.

A plurality of static electricity induction patterns 15 may
be formed at or electrically connected to one sensing elec-
trode. For example, two static electricity induction patterns
15 may be disposed 1n the same size at positions symmetric
to each other on two sides of a sensing electrode 11a or 115.

The static electricity induction patterns 15 may be formed
of the same material 1n the same layer as the first connection
pattern 13a, for the purpose of process simplification. For
example, like the first connection patterns 13a and the outer
lines 21, the static electricity induction patterns 15 may be
formed of an opaque low-resistance metal material.

In some embodiments, end portions of the static electric-
ity induction patterns 15 and sensing electrodes may be
connected through direct contact. In this case, the contact
resistance may be determined according to the size of a
contact area between the end portions of the static electricity
induction patterns 15 and the sensing electrodes.

In some embodiments, the static electricity induction
patterns 15 are patterned to be separated from sensing
clectrodes 1n an upper or lower layer of the sensing electrode
to which the static electricity induction patterns 15 are
clectrically connected, and end portions of the static elec-
tricity induction patterns 15 may be electrically connected to
the sensing electrodes through a contact hole formed in the
second 1nsulating layer IN2.

A dummy pattern 17 may be formed 1n the shape of an
1sland and may be received 1n a recess of a recerving sensing
clectrode that 1s msulated from the static electricity induc-
tion patterns 15 that overlaps the dummy pattern 17. The
dummy pattern 17 may be spaced apart from the receiving
sensing electrode by a predetermined interval, to be electri-
cally mnsulated from the receiving sensing electrode. The
dummy pattern 17 may overlap an end portion of the static
clectricity induction pattern 15. The second insulating layer
IN2 may insulate the static electricity induction pattern 13
and the dummy pattern 17 from each other.

An edge of a dummy pattern 17 may be tlush with an edge
of the receiving first sensing electrode 11a that receives the
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dummy pattern 17. A static electricity induction pattern 15
may extend i an extending direction from a connected
second sensing electrode 115 (which 1s electrically con-
nected to the static electricity induction pattern 15) to the
receiving lirst sensing electrode 11a. The width of (e.g., the
edge of) the dummy pattern 17 1n a width direction inter-
secting the extending direction of the static electricity induc-
tion pattern 15 may be greater than a width of the static
clectricity induction pattern 15 1n the width direction. The
dummy pattern 17 may entirely cover an end portion of the
static electricity induction patterns 15 so that the end portion
ol the static electricity induction patterns 15 may not overlap
the first sensing electrodes 11a.

The dummy patterns 17 may be formed of the same
material 1n the same layer as the sensing electrodes 11a and
1156. For example, the dummy patterns 17 may be patterned
together with the sensing electrodes 11a and 115, using the
same transparent material as the sensing electrodes 11a and
115. The dummy patterns 17 may have one or more of
various shapes. In some embodiments, the dummy patterns
17 may have a quadrangular shape.

According to embodiments of the present invention, the
dummy patterns may be electrically insulated from the
sensing electrode and may overlap end portions of static
clectricity induction patterns. Even 1f the insulation state
between a static electricity imnduction pattern and a dummy
pattern 1s broken by static electricity, short circuit between
the static electricity induction pattern and a sensing elec-
trode can be prevented.

Example embodiments have been disclosed herein.
Although specific terms are employed, they are used and are
to be interpreted 1n a generic and descriptive sense and are
not for purpose of limitation. In some instances, as would be
apparent to one of ordinary skill in the art, features, char-
acteristics, and/or elements described 1in connection with a
particular embodiment may be used singly or in combination
with features, characteristics, and/or elements described 1n
connection with other embodiments unless otherwise spe-
cifically indicated. It will be understood by those of skill 1n
the art that various changes in form and details may be made
without departing from the spirit and scope of the present
invention as set forth i the following claims.

What 1s claimed 1s:

1. A touch screen panel comprising:

a first sensing electrode;

a second sensing electrode immediately neighboring the

first sensing electrode;

a dummy member e¢lectrically msulated from the first

sensing electrode and the second sensing electrode; and

a static electricity induction member electrically con-

nected to the second sensing electrode, a portion of the
static electricity induction member overlapping the
dummy member, being electrically insulated from the
dummy member, and being not electrically connected
to the dummy member.

2. The touch screen panel of claim 1, wherein the dummy
member 1s formed of a same material 1n a same layer as the
first sensing electrode.

3. The touch screen panel of claim 1, wherein the static
clectricity induction member extends from the second sens-
ing electrode to the dummy member 1n an extending direc-
tion, wherein a width of the dummy member in a width
direction different from the extending direction 1s greater
than a width of the static electricity induction member in the
width direction.

4. The touch screen panel of claim 3, further comprising:
an msulating layer disposed between the portion of the static
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clectricity induction member and the dummy member 1n a
direction perpendicular to a touch surface of the screen
panel, wherein a width of the insulating layer in the width
direction 1s greater than the width of the static electricity
induction member 1n the width direction.

5. The touch screen panel of claim 4, wherein the width
of the mnsulating layer 1n the width direction 1s less than the
width of the dummy member in the width direction.

6. The touch screen panel of claim 4, wherein a portion of
the msulating layer 1s disposed between the second sensing,
clectrode and the static electricity induction member.

7. The touch screen panel of claim 4, wherein a portion of
the insulating layer 1s disposed between the second sensing,
clectrode and the dummy member.

8. The touch screen panel of claim 4, further comprising;:
a protection layer overlapping the first sensing electrode,
wherein the dummy member 1s disposed between a first
portion of the insulating layer and a portion of the protection
layer.

9. The touch screen panel of claim 8, wherein a portion of
the insulating layer 1s disposed between the dummy member
and the protection layer.

10. The touch screen panel of claim 8, wherein the portion
of the protection layer i1s disposed between the dummy
member and the first sensing electrode and directly contacts
cach of the dummy member and the first sensing electrode.

11. The touch screen panel of claim 1, wherein an edge of
the dummy pattern 1s flush with an edge of the first sensing
clectrode.

12. The touch screen panel of claim 1, further comprising:

a first connection member; and

a third sensing electrode overlapping the first connection

member 1n a direction perpendicular to a touch surface
of the touch screen panel and being electrically con-
nected to the first sensing electrode through the first
connection member.

13. The touch screen panel of claim 12, further compris-
ing: an insulating layer overlapping the first sensing elec-
trode and having a contact hole structure, wherein the first
connection member 1s electrically connected to the first
sensing electrode through the contact hole structure.

14. The touch screen panel of claim 12, wherein the static
clectricity induction member 1s formed of a same material 1n
a same layer as the first connection member.

15. The touch screen panel of claim 12, further compris-
ng:

a second connection member; and

a fourth sensing electrode electrically connected to the

second sensing electrode through the second connec-
tion member,
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wherein the first sensing electrode, the second sensing
electrode, and the second connection member are
formed of a transparent electrode material, and

wherein the first connection member and the static elec-
tricity induction member are formed of an opaque
metal material.

16. The touch screen panel of claim 135, wherein the
second connection member 1s disposed between the first
sensing electrode and the third sensing electrode.

17. The touch screen panel of claim 16, wherein the first
sensing electrode and the second sensing electrode are
disposed 1in a same layer, wherein a portion of the second
sensing electrode 1s disposed between the {first sensing
clectrode and the third sensing electrode, and wherein a
portion of the first sensing electrode 1s disposed between the
second sensing electrode and the fourth sensing electrode.

18. The touch screen panel of claim 12, further compris-
ng:
a second dummy member disposed 1n a recess of the third

sensing electrode and electrically insulated from the
third sensing electrode; and

a second static electricity induction member electrically
connected to the second sensing electrode, a portion of
the second static electricity induction member overlap-
ping the second dummy member 1n a direction perpen-
dicular to a touch surface of the touch screen panel,
being electrically insulated from the second dummy
member, and being not electrically connected to the
second dummy member.

19. The touch screen panel of claim 2, further comprising;:

a first conductive line disposed 1n a sensing-electrode-1ree
area that has no sensing electrodes, disposed between a
first edge of the touch screen panel and the first sensing
clectrode 1n a plan view of the touch screen panel, and
clectrically connected to the first sensing electrode; and

a second conductive line disposed 1n the sensing-elec-
trode-Iree area, disposed between a second edge of the
touch screen panel and the second sensing electrode 1n
the plan view of the touch screen panel, and electrically
connected to the second sensing electrode,

wherein the first edge of the touch screen panel i1s sub-
stantially perpendicular to the second edge of the touch
screen panel.

20. The touch screen panel of claim 1, wherein the first
sensing electrode having a recess, and the dummy member
disposed 1n the recess.
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